bounded material categories, may not reflect the fluid and dynamic boundaries of ethnic groups (Emberling 1997; Jones and Graves-Brown 1996; Stanish 2003:222) . Consequently, the archaeological identification of migration has remained a challenge.
One alternative approach, strontium isotope ( 87 Sr/ 86 Sr) analysis, has emerged as an important method to investigate migration (e.g., Ericson 1985; Montgomery et al. 2000; Montgomery et al. 2005; Price et al. 1994; Price et al. 2000; Price et al. 2002; Price et al. 2004; Price et al. 2006; Sealy et al. 1991) . Strontium studies involve the analysis of teeth and/or bone to identify variations in 87 Sr/ 86 Sr values, which differ based on local geology (specifically, the age and composition of local rocks). 1 By comparing human isotope values to a region's local biogeochemical signature, strontium analysis can be used to identify migrants living in a new locale. This technique has been successfully applied in the Andes at sites in northern Chile, Bolivia, and Peru (Knudson 2004; Knudson and Price 2007; Knudson et al. 2004; Knudson et al. 2005; Tung 2003) .
However, the Cuzco region of Peru has not been investigated for strontium data until now. Cuzcothe capital of the Inca Empire-hosted a variety of migrant groups, according to colonial documents (Betanzos 1996 (Betanzos [1557 ; Cieza de León 1985 León [1553 ; Cobo 1979 Cobo [1653 ; Garcilaso de la Vega 1986 Vega [1609 ; Helmer 1955 Helmer -1956 ). Yet no isotopic analyses have been completed to verify these accounts or to document how these migrations restructured the composition of Cuzco populations. The present study was therefore developed with three goals: obtain preliminary local strontium values using faunal teeth, analyze human dental enamel to identify prehistoric migrations into the Cuzco Valley, and explore resulting social and political implications. The site chosen for study, Chokepukio, was occupied from the Early Intermediate period through the Late Horizon (200 B.C.-A.D. 1532) , providing the opportunity to document migration before and after the rise of the Inca Empire.
The resulting data offer a diachronic view of migration into the Cuzco Valley. The results suggest that migrants were not present among individuals sampled from the time periods preceding the Inca Empire (200 B.C.-A.D. 1400 ). In contrast, there is clear evidence for migration during the Inca Imperial period/Late Horizon (A.D. 1476-1532) , with individuals originating from diverse regions. These results allow us to examine what appear to be the consequences of statedirected migration, as well as to explore sex differences that may reflect migration for the purpose of marriage in the Cuzco region.
Identifying Past Migration in the Andes

Migration in the Andes
Migration has long played a key role in shaping the Andean social landscape. At times, highland Andean groups have exploited ecological niches at different altitudes, maintaining a base population in one location and sending off smaller groups to exploit other "vertical islands" (Murra 1968 (Murra , 1972 (Murra , 1985 . While maize agriculture is most successful at lower elevations, higher elevations are better suited for potatoes. The highest grassland regions (puna), where plant cultivation is ill-suited, are primarily used for herding. By moving among ecozones, Andean groups, both past and present, have maximized their resource options and developed a system of reciprocal exchange (Brush 1976 (Brush , 1977 Guillet 1981; Masuda et al. 1985) .
One well-documented example of resourcebased migration is found in the Middle Horizon state of Tiwanaku (A.D. 500-1000) , where colonists migrated to the Moquegua Valley, Peru, from the capital near the Bolivian shore of Lake Titicaca (Blom et al. 1998; Goldstein 1993 Goldstein , 2000 Knudson et al. 2004; Kolata 1993; Owen 2005) . Described as "diaspora communities" (Goldstein 2000) , the colonists remained both biologically and culturally affiliated with the Tiwanaku core (Blom 1999; Blom et al. 1998; Goldstein 1989a Goldstein , 1989b Goldstein , 2005 Owen 2005:64; Stanish 2003:291) . In Moquegua they cultivated and exported resources-such as maize, cotton, peppers, and coca-that were either unavailable or limited in the capital region (Goldstein 2005:237) .
In the Late Horizon (A.D. 1400-1532), the Inca adopted this pattern of ecological migration as a tool of state control (Goldstein 2005:48; Wachtel 1982:200) . This tactic proved invaluable for imperial success: as Stanish notes, "Forcible movement of populations for strategic and economic purposes is perhaps the most intrusive, nonlethal means of control for a premodern empire" (2001:224) . In one example of coerced migration, detailed in colonial documents, the Inca established mitima colonies in the fertile valleys of Cochabamba, Bolivia (Wachtel 1982) . To exploit this agricultural opportunity, the Inca removed local ethnic groups and shifted all arable land to the state. Foreign groups were resettled to work the fields and build administrative centers, roads, and storehouses to support production (Gyarmati and Varga 1999) . An estimated 14,000 individuals-originating as far away as Chile-worked the state fields in Cochabamba (Wachtel 1982:214) .
Identifying Migrations
Despite the recognized importance of migration in the ancient Andes and elsewhere, its identification presents challenges (Burmeister 2000:540; Snow 1995:72) . In the absence of written records, archaeologists often rely on stylistic differences in material culture to distinguish groups, based on the premise that groups retain unique symbols of their ethnic unity (Blom 2005:2) . However, many variables complicate the differentiation of ethnic groups based on material culture (Jones 1997; Smith and Schreiber 2005:208) . Ceramic style has been used to distinguish Andean ethnic groups, yet we know that differences in style may relate to regional, temporal, or status-based differences (Conkey and Hastorf 1990; Odess 1998; Plog 1983; Shennan 1994:13) . In addition, critical symbols of ethnic identity such as apparel may be absent from the archaeological record; for example, only in rare circumstances do archaeologists recover the distinctive hats worn by various ethnic groups in prehistoric Andean times (Cock 2002) .
Further complicating the matter, ethnic identity is not static but, rather, fluid and varied, such that material assemblages may not properly reflect its multidimensional nature (Bernardini 2005:32; Eriksen 1992; Jones and Graves-Brown 1996) . Ethnic identity incorporates both self-ascription and ascription by others, influenced by external circumstances and internal agency (Barth 1998; Nagel 1994) . Rapid shifts in ethnic identity can result from changes in the physical or social environment (Reycraft 2005:5) , such as in Late Intermediate period Chile, where Atacameños created a unified identity in response to social encroachment following Tiwanaku collapse (Torres-Rouff 2003:142) . Ethnic identity may also be manipulated for personal gain, as seen with Nubian individuals co-opting foreign Egyptian styles for status elevation (Buzon 2006:692; Smith 2003) . Due to the active, responsive nature of ethnic identity, the use of bounded cultural assemblages to identify past groups and their movements can be problematic (Chapman and Dolukhanov 1993; Emberling 1997; Singleton 1998:174) .
Bioarchaeological methods offer promising approaches to some of these problems. In particular, strontium isotope studies have been successful in distinguishing subgroups within a population (Ambrose and Krigbaum 2003; Katzenberg 2000) . Although these studies do not specifically address issues of ethnic affiliation, strontium isotope analysis can document geographic origins and migration by establishing a local signature and identifying deviations representative of migrants (Burton et al. 2003) . This technique is employed in the current study to identify migrants at the Cuzco Valley site of Chokepukio.
Principles of Strontium Isotope Analysis
Migration studies based on strontium isotopes rely on the principle that 87 Sr/ 86 Sr values in dental enamel reflect the local geological composition (Price et al. 1994) . Geological 87 Sr/ 86 Sr values are a function of varying strontium (Sr) and rubidium (Rb) concentrations (i.e., Rb/Sr values) and the age of the bedrock within a given region. The only radiogenic isotope of Sr, 87 Sr, is produced by the slow radioactive decay of the rubidium isotope 87 Rb ). Consequently, the geological composition influences the ratios of strontium isotopes in groundwater and soil, which are taken up by local plants and animals.
Strontium is incorporated into the body's hard tissues through consumption of plant and animal products and water. Following consumption, strontium substitutes for calcium in the hydroxyapatite of teeth and bone (Bentley 2006; Ericson 1985; Nelson et al. 1986; Schroeder et al. 1972:496; Sealy et al. 1991) . During the processes of consumption and substitution, the ratio of strontium isotopes remains constant-a prerequisite for migration studies. In some elements this is not the case: isotope amounts may change when moving from plants to animals to humans. Changes in isotope abundance result from their differences in mass, a process known as isotopic fractionation. While this process can affect isotopic analyses, it does not apply to strontium. With regard to the four strontium isotopes ( 84 Sr, 86 Sr, 87 Sr, 88 Sr), the relative mass difference is small, so isotopic fractionation does not occur through the food chain (Faure and Powell 1972) . Because strontium isotope ratios are not altered by isotopic fractionation, an individual's 87 Sr/ 86 Sr values will mirror the original ratios present in the soil and groundwater of his or her local area, assuming that local food was eaten.
Strontium isotopes become integrated in teeth during development in the first 12 years of life. After this phase of dental enamel formation, strontium isotope ratios do not change with additional intake. Minerals may be taken up by the surface of the tooth during life or after burial, yet these materials seldom penetrate deep into the enamel (Budd et al. 2000; Price et al. 2002; Wright 2005) . As such, individuals' dental strontium isotope ratios reflect their childhood environment, given that they consumed local foods (Burton et al. 2003:91) . Strontium isotope analysis can therefore be used to detect migration, as a migrant's strontium value may differ from that of the local populace (if he or she lived in a geologically different region in early life [Price et al. 1994:327; Price et al. 2004] ). In comparing individual values to the local isotope signature, deviations may signify the presence of migrants.
Strontium Isotope Analysis in the Andes
The Andean region presents an ideal setting for strontium isotope analysis due to its varied geology. The Cuzco Valley and the adjacent Vilcanota Valley constitute an inter-Andean basin separating the Andean hills to the south and west and the higher-range slopes to the north and east. The valley floor, formed by the Quaternary Pleistocene-aged San Sebastián Formation, consists of sedimentary gravels, alluvial fan sands, mudflows, extended diatomite, loams, clays, and peats. Within the district of Cuzco, igneous intrusive plutonic bodies of Paleocene origin have been identified. One such complex located north of the city of Cuzco, the Stock of Sacsayhuaman, is characterized by medium-to-coarse fractured gray-green quartz diorite (Salvador and Davila 1994) . Though no strontium isotope values have been published on geologic material from the Cuzco region, 87 Sr/ 86 Sr values for the Arequipa volcanics located just to the south range from .70714 to .70794 (James et al. 1976 : Table 1 ; Lebti et al. 2006) . In contrast to the Cuzco region, the southeastern Lake Titicaca area of Tiwanaku contains bedrock of primarily andesites and igneous basalts beneath a layer of Quaternary lacustrine and fluvial sediments (Argollo et al. 1996; Binford and Kolata 1996) . A third area, the Moquegua Valley, features a late Cenozoic volcanic composition that differs from Tiwanaku, with a geologically defined 87 Sr/ 86 Sr range of .7055 to .7068 (Hawkesworth et al. 1982; James 1982; Rogers and Hawkesworth 1989) .
Though geological sources may be used to determine the 87 Sr/ 86 Sr value of a region, faunal sources are preferred (Price et al. 2002; Sillen et al. 1995) . Faunal sources more accurately measure biologically available 87 Sr/ 86 Sr values, while water and soil sample 87 Sr/ 86 Sr values do not always have a direct 1:1 relationship with animal tissue. Figure 1 shows the biologically available 87 Sr/ 86 Sr signatures of several locations in the Andes. The Tiwanaku 87 Sr/ 86 Sr signature, based on analysis of local cuy (guinea pig), shows a mean value of .7097 (n = 3; sd = .0006 [Knudson et al. 2004] ). The Moquegua Valley exhibits a faunal 87 Sr/ 86 Sr mean value of .7063 (n = 3; sd = .0001 [Knudson et al. 2004] ). In the San Pedro de Atacama region of northern Chile, faunal analysis produced a mean 87 Sr/ 86 Sr value of .7076, which does not overlap with either the Tiwanaku or Moquegua Valley regions (n = 3; sd = .0001 [Knudson 2004:165] ).
Based on their unique geology, the strontium signatures of these areas can be used to explore ancient migrations between regions. However, two factors complicate this endeavor. First, strontium isotope ratios can differ within a region due to geological microvariation. Because zones are rarely homogeneous, single 87 Sr/ 86 Sr estimates cannot characterize an entire geological zone. Therefore, it is important to sample more than one location in an area. Second, several areas in the Andes may share the same 87 Sr/ 86 Sr signature, reflecting a similar geological composition. As a result, determining the original residence of an immigrant is a complex undertaking. Particular areas can be eliminated based on their 87 Sr/ 86 Sr signatures, but the specific location of an immigrant's homeland may be difficult to ascertain.
Materials and Methods
Strontium isotope ( 87 Sr/ 86 Sr) analyses were completed on dental enamel from 59 individuals buried at Chokepukio (Table 1) Of the 176 burials, 59 individuals were selected for strontium isotope analysis based on two criteria: age and the availability of teeth. Only adults were sampled for this initial study, and teeth (Table  2) were not available for several adults due to antemortem and postmortem loss. (Age and sex determination followed Buikstra and Ubelaker 1994; these methods are described in Andrushko 2007 .) The individuals were classified by time period using radiocarbon dates, stratigraphy, architectural association, and material culture (when available). The burials contained few associated artifacts with little differentiation in mortuary treatment (Andrushko et al. 2006) , such that group differences were rarely identifiable using material culture.
Faunal (cuy) teeth were collected from three loci within the Cuzco region to determine the local 87 Sr/ 86 Sr range. Four archaeological cuy teeth were taken from Chokepukio, while four modern cuy specimens were collected from the town adjacent to the site of Tipón, located 5 km northwest of Chokepukio and 25 km southeast of the city of Cuzco. In addition, two archaeological cuy teeth were sampled from the Inca site of Kanamarca (147 km southeast of Cuzco) for comparative purposes.
The 59 human tooth samples and 10 faunal samples were analyzed at the Radiogenic Isotope Facility at the University of Alberta, Edmonton, from September 2005 to September 2006. The majority of the human tooth samples were premolars, which contain enamel that forms between two and six years of age. If the premolars were missing, another tooth type was used. Laboratory methods for the strontium isotope analysis followed standardized protocol, with steps taken to ensure that contamination did not affect the results. These methods are detailed by Buzon and colleagues (2007) . Accuracy and reproducibility of the analytical protocol were verified by the repeated analysis of a 100 ppb solution of the NIST SRM 987 Sr isotope standard during the course of this study; this yielded an average value of .710242 ± .000041 (2s standard deviation; n = 13 analyses) and is indistinguishable compared to the accepted standard value of .710245 (Faure and Mensing 2005:78) . To verify that contamina- (Figure 3 ; Budd et al. 2000; Horn and Müller-Sohnius 1999) . The traditional method for identifying migrants uses the faunal average ±2 standard deviations as the local range, with values outside of the range considered migrants (Price et al. 1994; Price et al. 2002) . However, this method may not be appropriate for the Chokepukio sample. Given the minute standard deviation of the Chokepukio faunal values (sd = .00013), the resulting local range comprises only 19 percent of the sampled individuals (11/59), leaving 81 percent of the sample as "nonlocal." This local range does not accord with the faunal data from Tipón-though Tipón is located only 5 km from Chokepukio, its 87 A different technique-using descriptive statistical analysis of the human data (Wright 2005 )-appears better suited for the Chokepukio material. In this method, the data are analyzed for outliers (migrants), which are then separated from the main ("trimmed") body of data (locals). The trimmed data, when observed spatially, should conform to a normal distribution (Wright 2005:560 
Possible Influence of Food Importation and Preparation
While 87 Sr/ 86 Sr values can fluctuate due to food importation and processing (Knudson 2004; Wright 2005) , these influences likely did not affect the Chokepukio strontium results. Individuals at Chokepukio may have consumed nonlocally grown imported maize, yet maize consumption does not influence human 87 Sr/ 86 Sr values, as the crop contains little calcium and strontium (Aufderheide and Allison 1995) . While certain marine resources can affect strontium values (Burton 1996) , these resources did not constitute a substantial portion of the local Cuzco diet (Rowe 1946:220) . Additionally, Inca maize processing did not incorporate lime in the manner of the Maya "nixtamalization," a process that can influence strontium values (Davidson 1999:534; Wright 2005) . Finally, though the consumption of sea salt can alter 87 Sr/ 86 Sr values (Wright 2005:556) , sea salt was not consumed by most Cuzco populations; instead, salt came primarily from the montane salt springs of Cachimayu outside of the village of San Sebastián (Bauer 2004:7) . Because the Cuzco-region dietary salt was derived from montane rather than marine sources, salt is not expected to have influenced strontium values.
While the Chokepukio 87 Sr/ 86 Sr values were not significantly affected by food importation or processing, individuals did ingest some strontium through their diet. Diets rich in plant sources such as seeds, nuts, and legumes-as opposed to meat or maize-contribute to 87 Sr/ 86 Sr levels in humans (Price et al. 1994:323) . The native Andean diet included maize, potatoes and other tubers, quinoa, camelid and cuy meat, peppers, and beans (Rowe 1946:210) . Of these foods, beans constitute the most important source for strontium, because legumes have a high calcium and strontium content (Burton and Wright 1995:278 
Discussion
Implications of Pre-Late Horizon Results
Though tentative due to a small sample size, the pre-Late Horizon 87 Sr/ 86 Sr values do not reveal evidence of migrants among individuals sampled at Chokepukio. Strontium isotope values from the EIP, MH, and LIP fall into the local range (with the exception of one LIP individual, whose value straddles the local/migrant division). These 87 Sr/ 86 Sr values are relatively continuous and show little within-group variation, demonstrated by small standard deviations. Outliers that unquestionably represent migrants are not apparent in these groups. Interpretation of these results is complicated by the slight overlap of the Tiwanaku and Chokepukio local signatures. Knudson (2004) has determined the Tiwanaku 87 Sr/ 86 Sr range to span .7087 to .7105, while the present study places the Chokepukio 87 Sr/ 86 Sr range at .70728 to .70906. The overlap at the high end of the Cuzco spectrum and the low end of the Tiwanaku range complicates interpretation: Do these individuals represent locals or migrants? As such, it becomes challenging to categorize the seven individuals within the intersecting values. Despite this overlap, the pre-LH individuals appear local, based on the continuity of their values and similarity to the faunal values from Chokepukio.
State-Directed Migration in the Late Horizon
At Chokepukio, migration during the Late Horizon is confirmed by several 87 Sr/ 86 Sr values above the local range. The timing of these migrations coincides with the development of the Inca tribute system featuring state-directed migration. The system involved temporary and permanent relocation and comprised several different labor categories, including mitimas (resettled colonies), mita laborers (rotational workers), yanaconas (hereditary servants), mamaconas (female ritual specialists), and acllas ("Chosen Women" [Rowe 1982; Wachtel 1982] ).
Through the mitima policy, the Inca permanently resettled groups in colonies outside of their ethnic homelands. This policy affected a significant portion of the population: In total, an estimated 25-30 percent was uprooted (D'Altroy 2005:269). Mitima status did not specify a particular type of occupation (Rowe 1982:96) ; while many mitima laborers farmed state lands, others built state works, served in the military, or produced state crafts (Espinoza 1969:140) . According to colonial documents, mitima colonies were prevalent in the Cuzco area (Rowe 1946:270) . These colonies included the Cañari and Chachapoya from the northern region, as well as individuals from the central and southeastern regions (Betanzos 1996 (Betanzos :125 [1557 Lone 1987; Rowe 1982:103) .
Complementing the mitima colonists were the yanaconas, camayos (craft specialists), and mita laborers (Murra 1982; Rowe 1982) . In contrast to mitima labor, mita laborers were not permanently resettled but, rather, spent a portion of each year working for the empire. Often mita laborers were called up at seasonal times such as harvests, returning home after completing their rotations (Gyarmati and Varga 1999:35) . As a group with distinct civil status, the yanaconas were typically male servants who served as personal retainers to the Inca or other nobles (Julien 2000:265; Rowe 1982:97) . The yanaconas identified with a particular ruler, often severing ties to their original ethnic groups (Rostworowski 1999:43) . Similar to yanaconas, camayos served under a single ruler or governor. Camayos worked either in their homelands or in areas suited to their specific craft (Rowe 1982:103) . Combined, these labor obligation programs made up the greatest portion of the Inca tribute system, in which tribute was exacted in labor rather than commodities (Julien 1982:120) .
An additional Inca policy focused on acllas (Chosen Women), some of whom were brought to Cuzco for schooling in state religion and craftwork (Costin 1998; Guaman Poma 1936 :300 [1615 ; Rowe 1982:107) . The acllas brewed chicha (maize beer), wove cumpi (fine cloth), and performed religious rituals. They residing in segregated communities within regional capitals, and their presence aided in the maintenance of Inca ideology in the provinces (Silverblatt 1987) . After adolescence, acllas served as mamaconas, secondary wives of the Inca ruler or wives of royal subjects (Cobo 1990 (Cobo :172 [1653 ; Rowe 1946:269) .
Colonial documents suggest that several of these policies may have contributed to the presence of migrants at Chokepukio. According to accounts from "El Habitat de la Etnia Pinagua, Siglos XV y XVI" (Espinoza 1974) , during the 1520s the Pinagua were moved out of the area around Chokepukio and resettled in two places, Paucartambo and Urco-Urco, while other groups were brought in to work the vacated lands. Some workers came from Muyna, a nearby site where the Inca ruler Huascar had established a mitima colony. A yanacona group also resided in the area and was later reduced to the town of Lucre ca. 1570 (Espinoza 1974:175-176) . These yanaconas, referred to as Yanamanche Guascar, may have been associated with the Muyna mitima colony. There are also brief mentions of mamaconas and an acllahuasi (House of the Chosen Women), though few details are provided (Espinoza 1974:162, 169, 177, 186, 200) . Three years after the Pinagua were relocated, Atahuallpa allowed them to return from Paucartambo, yet many refused to leave their new community (Espinoza 1974:201) .
Though historical evidence must be cautiously applied to archaeological interpretations, these testimonies do illustrate the coerced movement of people based on a system of interconnecting labor policies. The continual reshuffling of groups across the landscape resulted in a "melting pot" of people that fluctuated in response to imperial demands (Rowe 1946:270) . This melting pot is apparent in the Chokepukio 87 Sr/ 86 Sr values, with migrants from several geologically distinct regions residing at the site. Migrations such as these likely contributed to the massive increase in population levels during the period of Inca imperialism, an increase that has been documented through extensive survey of the Cuzco region (Bauer 2004) . Combining the survey and strontium results, we can infer that at least some of this population increase was the result of migration and resettlement.
Sex Differences Among Chokepukio Migrants
Sex differences among the Chokepukio migrants include a higher percentage of LH female migrants (75 percent of females vs. 41 percent of males) and more 87 Sr/ 86 Sr variation within LH females than males. While most males appear to have originated from geologically similar areas, the females apparently emigrated from geological regions throughout the empire. The surplus of migrant females was not due to an overall excess of females, as males outnumber females 22 to 12 among individuals analyzed from the Late Horizon. Explanations focusing on a dearth of males, such as warfarerelated deaths or relocation (e.g., D'Altroy 2005:289), are therefore not applicable; rather, reasons for the excess of nonlocal females must be explored.
While the presence of mamaconas could explain the migrant female surplus, the supporting evidence is ambiguous. To elucidate the status and possible occupations of individuals at Chokepukio, analyses of mortuary practices and demography were conducted (Andrushko et al. 2006) . The mortuary analysis revealed that Chokepukio individuals were rarely buried in tombs or recovered with grave goods, and the demographic distribution indicates a population of both sexes and all ages represented. In comparison, analysis at Sacsahuaman in Cuzco revealed a cemetery of primarily females in elaborate tombs with high-status artifacts. While the Sacsahuaman cemetery displays characteristics expected of a mamacona community-women fulfilling highly valued duties to the state-the Chokepukio individuals resemble a domestic community engaging in subsistence activities and craftwork (Andrushko et al. 2006:78) . However, the Chosen Women who became mamaconas were ranked hierarchically (Rowe 1946:269; Silverblatt 1978:48) , so those with lower social status may not have received elaborate mortuary treatment.
The presence of nonlocal females at Chokepukio may reflect migration for the purpose of marriage. The Inca were known to use exogamous marriage practices as a means of political control (Rowe 1982) . To reward workers loyal to the empire, the Inca gifted some of the Chosen Women to males in the army or other administrative posts (Rowe 1946:252, 269) . This gifting of wivesfemales as "commodities" (Kolata 1992:234) or "alienable goods" (Silverblatt 1978 :48)-would have resulted in greater numbers of female migrants and communities with "a particularly cosmopolitan character" (Rowe 1982:108) , an apt description of the Chokepukio results.
Exogamy-dictated migration can be detected through skeletal data that identify postmarital residence patterns (e.g., Corruccini 1972; Corruccini and Shimada 2002; Konigsberg 1988; Lane and Sublett 1972; Schillaci and Stojanowski 2003; Spence 1974a Spence , 1974b Stefan 1999; Tomczak and Powell 2003; see Stojanowski and Schillaci 2006 for an overview). In these studies, the more "mobile" sex (i.e., the sex category most likely to marry into a different group) is expected to exhibit higher within-group variation. In studies documenting more female variation, the variation is usually attributed to a patrilocal residence pattern in which unrelated females are brought into a community (Tomczak and Powell 2003:104) .
Though these studies use dental and skeletal morphological data, the same principle is relevant in stable oxygen isotope analyses (Spence 2005:189; White and Spence 1998; White et al. 2004) and can be applied to strontium isotope analyses as well. Strontium analysis at the Tiwanaku colony of Chen Chen found a high number of female migrants, a pattern that suggests exogamy-dictated migration (Knudson 2004:136) . At Chokepukio, the 87 Sr/ 86 Sr variation indicates that many LH females originated from geologically different regions and were possibly brought in as marriage partners. These sex differences may reflect the Inca use of marriage as a political tool, a possibility that will benefit from additional consideration in future studies.
Conclusions and Future Research
This study underscores the value of strontium isotope analysis for identifying migrations, using a case study from the Cuzco Valley site of Chokepukio. The results show definitive evidence for migration during the time of Inca imperialism, with individuals emigrating from diverse locations. The Late Horizon data reveal a higher percentage of female immigrants with greater intrasex variation; it is suggested that females were relocated either for marital purposes or to fulfill imperial obligations. Colonial documents confirm the occurrence of state-directed migrations into the Chokepukio region as a result of Inca imperial labor policies. In confirming one research question-the presence of Late Horizon migrants at Chokepukiothis initial study introduces many new questions. Who were these migrants, and where did they come from? Are the observed sex differences related to state-directed exogamy, or are there additional explanations? How do other regions of the Cuzco Valley compare to the Chokepukio results? Given the complexity of the situation revealed by this study, further research is warranted.
One important data source for future research is cranial vault modification, the intentional reshaping of the head (Allison et al. 1981; Blom 2005; Gerszten 1993; Hoshower et al. 1995; Lozada 1998; Torres-Rouff 2002) . Because cranial modification is initiated during infancy-while the cranial bones are malleable-the practice reflects the local customs of an individual's childhood resi-dence. If that individual migrates to a new region, his or her head shape may differ from that of the local population. Furthermore, migrants may continue to modify their children's heads in the manner of their homeland, particularly in diaspora communities that retain their native ethnic affiliation (Goldstein 2005:43; Owen 2005:49) . As a result, nonlocal modification forms may be perpetuated at sites where migrants are residing. Cranial vault modification therefore represents a productive area for future research on population movements (Blom 1999; Torres-Rouff 2003) . To address this issue, cranial modification data have been collected at Chokepukio and 10 other Cuzco region sites (Andrushko 2007 ).
An additional line of evidence, biological distance analysis, has been successfully applied toward identifying migration (Blom et al. 1998; Rothhammer and Silva 1990; Sutter 2000; Verano 2003) . Verano (2003) has used craniometric data along with cranial modification to show differing geographic origins of Machu Picchu inhabitants, with migrants originating from the Peruvian coast and highlands. These individuals were likely relocated through Inca labor policies to provide the royal estate with servants and caretakers (Verano 2003:90) . Following Verano's standards, craniometric data have been collected for 11 Cuzcoregion sites. These future analyses will help to clarify the complex relationship of group affiliation, postmarital residence patterns, and population movement in the Inca heartland.
At this point, it is impossible to identify the original homelands of the Chokepukio migrants, as biologically available strontium signatures are known for only a few sites in the Andes. Though this study adds Chokepukio, Tipón, and Kanamarca to the list of locations with known 87 Sr/ 86 Sr values, the majority of the Inca Empire remains undocumented. Additional strontium isotope analyses are therefore needed to supplement the results from the present study. Nonetheless, this analysis underscores the importance of strontium isotope analysis as a means to investigate ancient Andean migrations.
